The importance given by the governments to building a sound intellectual 
Introduction
The main purpose of this study is to examine the patent related legislature and the conformance to international standards in the seven countries of the Turkish world which are also members of the World Intellectual Property Organization (WIPO) and to provide visualization based patent statistics from these countries and the six leading countries of the world. For this purpose, data sets obtained from global institutions like WIPO and OECD have been used. The countries in question are Turkey, Azerbaijan, Turkmenistan, Kyrgyzstan, Kazakhstan, Uzbekistan and Tajikistan. Using SPSS Multidimensional Scaling method (MDS) has been applied in order to crate two-dimensional maps of the countries in terms of how close they are with respect their applications in various technological fields. While the effect of PCT applications (next to net sales quantities) on the R&D performance of Nokia company have been studied the literature (Suzuki, 2010) , especially there is a lack of studies concerning the countries that comprise the Turkish world in particular. Patent applications not only serve as an indicator of protection in the local markets but mainly serve as an indicator of competitive potential and efforts of the companies on a global basis (Carvalho et al., 2009) .
A large number of academic studies on Patent related data have been conducted for different purposes. It is possible to classify the research under five main categories: (a) Research of technological developments by using patent data (Basberg, 1987; Faust, 1990; Spinakis & Chatzimakri, 2005) , (b) analysis of a specific country's competitive advantage by using patent data (Adler & Fang, 1986; Moral, 1989; Rajeswari, 1996) , (c) examination of collaboration among countries and organizations by using patent citation data (Chakrabarti & Dror, 1994; Karki, 1997; Jang, Lo & Chang, 2009 ), (d) creation of patent maps by using multidimensional visualization tools like Multidimensional Scaling (MDS) and Correspondence Analysis (CA) or Multiple Correspondence Analysis (MCA) (Englesman & van Raan, 1994; Fattori, Pedrazzi & Turra, 2003; Dore, Dutheuil & Miquel, 2000) , and (e) in conjunction with the aforementioned item determination of investment potential of some areas by using the patent maps (Lee, Lee, Seol & Park, 2008; Lee, Yoon & Park; 2009 ).
The Countries in Question
In this study we decided to frame the "Turkish World" as consisting of seven countries including Turkey, Azerbaijan, Kyrgyzstan, Turkmenistan, Uzbekistan, Kazakhstan and Tajikistan. The aforementioned countries are given the special designation of "Transition and Developed Countries (TDC)" for which there is a special department within the organizational structure of WIPO (World Intellectual Property Organization). Until the year 2012, TDC Department was named "Division for Certain Countries in Eastern Europe and Asia (DCEA)" in which one of the authors of this paper is serving the duty of "country expert". One of the many activities carried out by this department included the "Intellectual Property Education in Transition Countries" (WIPO, 2015c) . Basically TDC Department oversees the developments with respect to IP in 33 developing countries of which the seven Turkic countries are also members of.
Unfortunately in the web sites of the TDC department these 33 countries' names are not mentioned and no further information about the IP infrastructure is provided (WIPO, 2015d) . One can access this information through the reports and publications prepared by DCEA department. For example, a report dated 2001 these countries are listed as (WIPO, 2001: p.9 and p.27 The frequencies data can be transformed in a number of ways to make it suitable for analysis. In order to visualize the countries in different dimensionalities we needed to calculate some for of distance measures between the countries. Similar countries would need to be placed in close locations on the maps and dissimilar countries would need to be placed further apart. In order to facilitate this, the distance could be computed between the countries based on the raw frequencies but this would place great weight on the countries like China which have a large number of applications. In order to compare the countries by the technologies they are investing heavily on or have a greater comparative advantage in we decided to use the percentages of technology type for each country before calculating the distances that the Multidimensional Scaling analysis will be base on. Further details about the particulars of the analysis are provided in the next section.
Patent Statistics of the Turkish World
When examining the patent databases it is important to distinguish between the patent applications and the patents granted. Patents can be classified according to the country office of application (by office) or according to the nationality of the inventor (by origin). As an example Azerbaijan has 156 applications in the local patent office, however according to origin there are 481 applications. This means that either private individuals from Azerbaijan or private companies registered in Azerbaijan have applied for 481 patents in different countries. In the case that the patent has multiple authors the nationality of the first author is taken into consideration. This information is not reported for some countries and therefore is sometimes not reported by WIPO as well. In addition to these classifications there is the distinction between resident applications and nonresident applications.
In this section, in order to narrow down the large number of databases and reports available for analyzing patent data, we will use the report prepared and distributed by WIPO in October 2014 which includes a compilation of available data up to the year 2013 (WIPO, 2014) . In this data set the patent, utility model, industrial design, plant variety, microorganism and trademark related data are provided. The data have been compiled from a wide variety of sources including local and regional patent offices, WIPO and World Bank. It generally takes a year for the data to be received and processed from various sources so the report included a lag of about a year.
PCT and Local Applications
According to the aforementioned WIPO report the total number of patent applications worldwide is 2.57 million in 2013 (WIPO, 2014). There has been a 9 % increase from 2012 to 2013. These numbers include both local applications and PCT (Patent Cooperation Treaty) applications. The largest number of application has been made in China with 825,000. Following that US had 571,000, Japan had 328,000, South Korea had 204,000, European Patent Office (EPO) had 147,000, Germany had 63,000, Russia had 44,000, Brazil had 30,000 and finally England had 22,000 applications in the report. It is fair to say that out of the total 2.5 million applications almost 2.3 million have been made from these few countries. Coming to
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the countries in question in the article Table 1 provides the number of applications of the seven countries classified in the manner described before as: total applications by office, applications by origin and PCT applications. The applications are for the year 2013 and are given in descending order. 
Visualization Analysis According to Application Areas
WIPO has classified the applications under 35 main technology categories and has made the data available for the years 1999-2013 in their web site as percentages (WIPO, 2015b) . Multivariate procedures such as MDS employed in this paper will use this data as the basis for analysis. Use of the percentages rather than the total numbers has an advantage. By doing this, the relative importance given to the technologies will be elaborated and compared within the Central Asian countries and the leading countries of the world (China, Japan, US, Korea, Germany, England) regardless of the total number of patents. Table  3 provides the raw data for the 13 countries in question, partially obtained from the web site of WIPO. Business & Social Science, Vol 5 No 3, 2016 ISSN: 2147 Peer-reviewed Academic Journal published by SSBFNET with respect to copyright holders. France and Carroll (2011) .
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This technique has previously been applied in the literature in terms of mapping countries based on global competitiveness index data (Akküçük, 2011b; 2014) , perceptual maps of universities in Turkey (Akküçük & Küçükkancabaş, 2007) , perceptual maps of automobile brands (Akküçük, 2011a), mapping US Supreme Court judges based on their decisions (Akküçük, Carroll & France, 2013 ) and a very similar application to the one being done in this paper on patent mapping using OECD data for the year 2008 (Akküçük, 2011a).
MDS can be applied by using similarity or dissimilarity data or by obtaining dissimilarities from variables by calculating a distance measure (such as the Euclidean distance) and then applying MDS on these distances. In this study the objects to be mapped are the 13 countries and the variables that will be used to calculate the dissimilarities are the percentage of patents the country received in 35 different technological fields. SPSS PROXSCAL module has been used to calculate the distances and run MDS. The mapping procedure tries to retain with minimal information loss the original data contained in the 13 by 35 data matrix and can be considered to be very similar to methods such as Principal Components Analysis (PCA) and Factor Analysis (FA) (Akkucuk, 2009 , Akkucuk & Carroll, 2006 . In MDS analysis, some important considerations are how many dimensions will be retained and how well the solution represents the input data. Finally the interpretation of the solution is also important.
In the analysis we chose the four dimensional solution. In any dimensionality the goodness of fit measure most typically used to assess the fit between the input data and the solution is STRESS measure, whose ideal level is "0". In the two dimensional solution the STRESS measure is 0.04944, three dimensions 0.01687, and finally in the four-dimensional solution STRESS turns out to be 0.00750. This level can be described as perfect fit (Lattin, Carroll, & Green, 2003) . Also after this dimensionality there are no significant drops in the STRESS level as subsequent dimensions are added to the solution. For interpreting the dimensions, we can look at the correlation between the MDS dimensions and the original variables (Lattin, Carroll, & Green, 2003) . Table 5 provides the correlations which are greater than 0.6 in terms of absolute value. According to this, for example, the first dimension is highly correlated with electrical
Figures 1 to 6 provide maps of all the combinations of the four dimensions. When Figure 1 is observed we can see that Japan which is high on EMA is located on the right, low countries such as Kyrgyzstan and Tajikistan are positioned on the left. Similarly Kazakhstan which is high on MM is positioned above; Turkey which is low on MM is positioned below (that is below with respect to the vertical axis). In this way all the maps try to reflect as closely as possible the input data but a perfect fit may not be possible. For perfect fit the number of dimensions should be equal to the number of dimensionality of the output configuration. For the vertical axis positive values represent those countries with high percentages in EPT, MM and CHE. Negative values represent those countries with high percentages in OCG and TPA. 
Figure 1. MDS 1. dimension and MDS 2. dimension map
In Figure 2 the map of the first and the third dimensions is provided. The first dimension is similar to the Figure 1 in terms of the projections on the horizontal axis however the interpretations of the vertical Akkucuk & Artemel / International Journal of Research in Business & Social Science, Vol 5 No 3, 2016 ISSN: 2147 Peer-reviewed Academic Journal published by SSBFNET with respect to copyright holders. Akkucuk & Artemel / International Journal of Research in Business & Social Science, Vol 5 No 3, 2016 ISSN: 2147 Peer-reviewed Academic Journal published by SSBFNET with respect to copyright holders. Akkucuk & Artemel / International Journal of Research in Business & Social Science, Vol 5 No 3, 2016 ISSN: 2147 Peer-reviewed Academic Journal published by SSBFNET with respect to copyright holders.
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Figure 6. MDS 3. dimension and MDS 4. dimension map
In summary patents profile of Turkic countries varies greatly compared to six other countries that have been analyzed in this study. In particular, China, USA, Korea and Japan can be called the digital convergence technologies group, a significant percentage of the total number of patents come from computer technology and in areas such as telecommunications and semiconductors. Germany and Britain and focus on mechanical technologies and chemical technology. In this sense, some countries of the Turkish world are seen located close to Germany and the UK, for example, as displayed in Figure 6 , Kazakhstan and Germany for example. When it comes to the Turkic countries in terms of proximity between them, is possible to make the following observations: 
Results and Discussion
Central Asian countries and countries of the Turkish world, as members of the global world economy, it is obvious that they should prioritize creativity and technological innovation in order to be successful in the international competition as well as strengthening their national economies. The main criteria pointing to innovative potential of countries include patents which allow the assessment of high added value by having R&D-intensive products and services in the inherent intellectual property rights and in particular the example of inventions discovered in different areas of technologies. In this respect, data on patent applications, as well as national research, give an idea about which areas the country focuses on research and other R&D activities. The total number patent applications in different areas give an idea on how applicant countries attach importance to innovation and how they can structure their investment decisions. Moreover, determining investment and science policy for the future can be a goal of performing visualization techniques like the ones performed in this study.
For similar analysis there are currently some databases and some specialized computer packages. If the analysis will be conducted on the basis of the patent level some specialized software from consulting companies can be used to download and organize patent data. One of the important programs is provided by Thomson Reuters and is called AUREKA® search and analysis program (Thomson Reuters, 2009) . In Page77 addition to that we can count PackMOLE (Fattori et al., 2003) , STN®AnaVist (Fischer & Lalyre, 2006) , and STING (Spinakis & Chatzimakri, 2005) which could be found in the literature.
Without using such specialized data analysis programs outlined in the above paragraph, companies or institutions, and consulting companies can use multivariate analysis techniques described in this article very easily. Visualization techniques do not offer any hypothesis to prove or not to such a systematic statistical tests, but those who use the research (for example policy makers in the countries determining the R & D policy) can monitor the technological trends, the direction of countries in terms of their competitive positions relative to other countries. This article firstly attempts to draw attention to the importance of statistics and data using the 1999-2013 Turkish World data. It also provides a framework whereby the countries of the world can be investigated with respect to where they are positioned relative to one another in terms of various technologies. In further academic work the methods more advanced than those used in this article can be used, some methods can be applied to much larger and diverse data sets with the appropriate computing power.
Conclusion
Patent statistics at the level of countries and products could find significant areas to be practiced some of which could yield very beneficial results. First of all, the analysis performed in the paper could be repeated over time, or for other countries or country groups, and it can be seen how the country has changed with respect to the competitive situation. Estimation studies can be carried out to predict the expected future path of how many patents will be received in the future under different categories. Patent data containing the name of the inventors and their affiliated institutions could be researched in order to understand the dimensions of cooperation between institutions in the country for R & D, taking into account the Turkish world. Patents taken in a particular product group (e.g. PDAs, LCD screen, or mobile phone) can be examined, through keyword mapping, convenient technological areas can be identified and the investment decisions of the companies can be guided. Similar analysis of R & D related data is available to assist senior executives or managers who make decisions about the technology at the point of administration. As a result, "patent mining" (as it is frequently called) and the wide range of statistical visualization tools, could be very important in the Turkish world for present and future uses of data mining.
